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Water molecules in the vicinity of biomolecules  (membranes, proteins, DNA etc.) play a crucial role in 
their conformation and dynamics.  We have developed new instruments and methods that make 
possible to determine the structure of water near important organic functionalities (alcohols, acids, 
amines, etc.). The process is of general application to studies of the chemical interaction forces that 
regulate bio-functions and self-assembly. 
 
A novel data analysis methodology  [1] was used to analyze the Brownian motion of the AFM tip as it 
approaches the surface. The method allowed us to reconstruct the equilibrium force profile near an 
hydroxyl-terminated alkylthiol film in water. Force oscillations associated with the layering of  water are  
observed with period of 0.36 nm, which is equal to that of an ice bilayer. This reveals that the hydroxyl 
functional groups orient the water at the surface and that this orientation persist for at least 3 bilayers 
into the bulk liquid. 
 
[1] Ashby, P. D., Lieber, C. M., J.A.C.S, 126, 16973-16980 (2004). 

 

The force experienced by an AFM tip as it approaches 
a hydroxyl-terminated organic film experiences 
oscillations due to Brownian motion between two 
potential minima due water layering. 
 
 
 

Brownian Force Profile Reconstruction of the equilibrium 
interaction between the AFM tip and the water-covered 
hydroxyl terminated film. 

 

 


